actinoallolides (Inahashi et al., 2015) , trehangelins (Nakashima et al., 2013) , mangromicins (Nakashima et al., 2014a (Nakashima et al., , 2014b (Nakashima et al., , 2015b , nanaomycins F and G (Nakashima et al., 2015a) , iminimycins A and B (Nakashima et al., 2016a, b) , and sagamilactam (Kimura et al., 2016) , all isolated from culture broths of actinomycete strains.
In the course of our continuous screening process, based on physico-chemical properties, using the UV spectrum, we found a major peak in the LC-UV analysis of a 5-10 mL volume from the screening samples. The screening samples were fungal culture extracts prepared as shown below. A slant culture of the fungal strain was inoculated into a test tube containing 10 ml of glucose 2%, yeast extract 0.2%, Polypepton 0.5%, MgSO 4 ·7H 2 O 0.05%, KH 2 PO 4 0.1%, and agar 0.1%, as a screening sample. The tube was shaken using a rotary shaker (200 rpm) at 27∞C for 6 days. The culture broth was extracted with an equal volume of 50% ethanol as a screening sample. After filtration, the filtrate was concentrated in vacuo to remove ethanol. The sample was applied to an HPLC (Symmetry C18, 2.1 i.d. ¥ 150 mm; Waters Corporation, Milford, MA) with a linear gradient solvent system of CH 3 CN-H 2 O (from 5:95 to 100:0 for 20 min) with 0.05% phosphoric acid at a flow rate of 0.2 mL/min. A compound was isolated, purified, and its structure elucidated by detailed NMR study, and subsequently designated as oxoberkedienoic acid (1), as shown in Fig. 1a . Although its structure is similar to that of berkedienoic acid, 1 differs in having a ketone group instead of a hydroxyl group, with two conjugated double bonds coupled to the ketone group. We report herein the isolation, structural elucidation, and biological activity of Oxoberkedienoic acid: a new octadienoic acid derivative isolated from Talaromyces verruculosus using a chemical screening system (Received June 29, 2017 A multitude of bioactive compounds from microorganisms have been discovered to date, mainly through screening programs based on detecting useful activity, such as antibacterial, antitumor and antiviral characteristics. Over time, the search for new bioactive compounds of microbial origin has been broadened and expanded by the application of new screening methods, the advancement of experimental techniques, and the discovery of new sources.
It has been proposed that there is an immeasurable number of microbial metabolites not yet discovered (Omura, 1992) . Many techniques have been exploited in the search to find new compounds and several research groups have prospected for new bioactive compounds using a chemical screening system. The principle of chemical screening is that the detection and isolation of new metabolites can be carried out relatively easily using simple specific tests, such as a change-of-color reaction. The use of reagents which change color allows the detection of specific, sought-after functional groups in microbial secondary metabolites. Isolation of the target compounds is followed by an investigation of their possible bioactive properties. The key advantage of this screening method is the convenience of a visual, or similarly easily detectable, indicator that a suitable compound is present. The isolation and characteristics of new compounds thus obtained were first reported 40 years ago (Omura et al., 1977a, b) .
In this regard, we commenced a long-term chemical screening program to identify new microbial metabolites, followed by UV and MS spectral analysis of the compounds isolated. The steady success of the research is reflected in the recent discoveries by the Omura group of novel, unique bioactive microbial metabolites, such as the
A seed culture of the fungal strain, Talaromyces verruculosus FKI-5393, was inoculated into a 500-mL Erlenmeyer flask containing 100 mL of glucose 2%, yeast extract 0.2%, Polypepton 0.5%, MgSO 4 ·7H 2 O 0.05%, KH 2 PO 4 0.1%, and agar 0.1%. The flask was shaken using a rotary shaker (200 rpm) at 27∞C for 3 days. Each of this seed culture (1 mL) was transferred into sixty 500-mL Erlenmeyer flasks, each containing 100 mL of the culture medium (soluble starch 3%, glycerol 1%, soybean meal 2%, dry yeast 0.3%, KCl 0.3%, CaCO 3 0.2%, MgSO 4 ·7H 2 O 0.05%, KH 2 PO 4 0.1%, and quercetin dihydrate 0.03%). The fermentation was carried out at 27∞C, with a stirring speed of 200 rpm for 6 days.
The culture broth (6 L) was added to an equal volume of EtOH and filtered, and the filtrate was subsequently concentrated in vacuo. The aqueous solution was extracted with an equal volume of ethyl acetate and evaporated to dryness to yield a crude material (5.0 g). This crude material was chromatographed on a silica gel column (60 i.d. ¥ 130 mm, Mitsubishi Chemical Co., Tokyo, Japan) and eluted stepwise with a mixture of CHCl 3 -MeOH (0-50% MeOH in CHCl 3 , 1 L each). The 98% CHCl 3 fraction (550 mg) was applied to an ODS chromatography column (20 i.d. ¥ 160 mm, YMC Co., Ltd., Kyoto, Japan). After washing with H 2 O (200 mL), the column was eluted stepwise with 20%, 40%, 60%, 80%, and 90% MeOH aq. sol., and 100% MeOH (each 200 mL). Finally, 28.3 mg of the 40% MeOH fraction was purified by HPLC (Pegasil ODS, 20 i.d. ¥ 250 mm, Senshu Scientific Co. Ltd., Tokyo, Japan) with an isocratic mobile phase of 25% CH 3 CN-H 2 O containing 0.1% TFA at a flow rate of 9.0 mL/min monitored by UV 254 nm to give 1 (2.0 mg, R t = 43 min). The molecular formula of 1 was elucidated to be C 11 H 14 O 3 , based on HR-ESI-MS data ([M+Na] + , m/z 217.0830; calculated for C 11 H 14 NaO 3 , 217.0840), with five sites of unsaturation. It displays a UV maximal absorption at 214 nm (e 9790) and 260 nm (e 8820) in MeOH. The optical rotation was [a] D 27 +2.5 (c 0.1, MeOH). The IR spectrum showed characteristic absorptions at 3432 and 1639 cm -1 , suggesting the presence of hydroxyl and carbonyl groups. Comparing with the reported NMR and MS data, the structure of 1 was suggested to be similar to that of berkedienoic acid, which was originally isolated as a octadienoic acid derivative from the fermentation broth of Penicillium rubrum (Stierle et al., 2012) . The structure of 1 was mainly elucidated by NMR, including 2D NMR. The cross peaks between H-5 (d H 6.25) and H-6 (d H 7.21), between H-6 and H-7 (d H 6.47), between H-7 and H-8 (d H 5.56, 5.67), between H-9 (d H 7.13) and H-10 (d H 2.18) and between H-10 and H-11 (d H 1.07) were observed in 1 H-1 H COSY (Fig.  1b) . The connectivity of the partial structures was elucidated by 1 H-13 C HMBC correlations from H-5 and H-6 to C-4 (d C 196.4) , from H-3 (d H 3.58) to C-1 (d C 196.4), C-2 (d C 124.4), C-4 and C-9 (d C 150.3), and from H-11 to C-9 (Fig. 1b) . Thus, the planar structure of 1 was elucidated as a new berkedienoic acid derivative.
In addition, the geometry of the C-5 was elucidated to be the E configuration, based on the large vicinal coupling constant (J 5,6 = 15.6). Based on the approximate additivity of substituent effects on the chemical shifts of olefinic protons reported by Pascual et al. (1966) , Matter et al. (1969), and Jackman and Sternhell (1969) , the chemical shift of H-9 indicated an E configuration for D 2,9 (Fig.  1b) . These data suggested the structure of 1 to be as shown in Fig. 1a and named oxoberkedienoic acid.
We investigated the antimicrobial effect of 1 against Xanthomonas campestris PV. oryzae KB88, Candida albicans KF1, Bacillus subtilis KB211 (ATCC6633), Escherichia coli KB176 (NIHJ JC-2), Micrococcus luteus KB212 (ATCC9341), and Mucor racemosus KF223 (IFO4581), using the paper disc method (Nakashima et al., 2016a assay (Nakashima et al., 2016a) . The IC 50 value against Jurkat cells of 1 was 6.1 mg/mL, whereas it did not demonstrate any effect against HeLa S3 cells at 10 mg/mL under microscopic observation. In summary, a new microbial metabolite, oxoberkedienoic acid (1), whose structure was elucidated to consist of an octadienoic moiety, was isolated from the fermentation broth of Talaromyces verruculosus by a chemical screening method. Detailed biological studies of 1 may reveal additional biological activity.
